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® Telephone having touch sensor for responding to a call. 



@ The telephone includes a touch sensor (19) 
which may be attached on a handset. When the 
telephone (10) receives a call meant therefor, the 
telephone alerts the user to the call by outputting a 
ringing tone through a speaker (18). In response to 
the call, the telephone also transmits a signaling 
tone to a base station which may be connected to 



the telephone over a radio channel and to a public 
switching telephone network. If the user touches on 
the touch sensor (19) in response to the ringing 
tone, the telephone stops the signaling tone and thus 
informs the base station that the user has responded 
to the call. 
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TELEPHONE HAVING TOUCH SENSOR FOR RESPONDING TO A CALL 



The present invention relates to a telephone 
and. more particularly, to a telephone suitable for a 
mobile telephone system. 

In a conventional telephone the user responds 
to a telephone call by picking up a handset or 
pressing a talk start button. 

in the case of picking up the handset, a hook 
switch of the telephone is closed to inform a tele- 
phone exchange, which in a mobile telephone sys- 
tem may be connected to the telephone through a 
mobile base station, that the user of the telephone 
has responded to the call. If the user wants to use 
the telephone as a hands-free telephone, however, 
he does not need the handset; nevertheless, he 
must pick it up to connect the call. 

Similarly, upon pressing the talk start button, 
the telephone informs the telephone exchange that 
the user has responded to a call. In this case, 
however, the user must search for the talk start 
button among many buttons provided on the tele- 
phone. This may hinder driving when the telephone 

is used in a vehicle. 

An object of the present invention is, therefore, 
to provide an improved telephone which has a 
touch sensor to respond to a call. 

Another obiect of the present invention is to 
provide a telephone in which the user can easily 
respond to a call by simply touching the telephone. 

Yet another object of the present invention is to 
provide a telephone having a touch sensor to re- 
spond to a call in addition to a talk start button and 
to a hook switch. 

Still yet another object of the present invention 
is to provide a telephone suitable for a mobile 
telephone system, which eliminates any trouble m 
responding to a call, while the user drives a vehicle 
in which the telephone is installed. 

According to the present invention, there is 
provided a telephone comprising a speaker lor 
annunciating a call meant for the telephone. The 
telephone also comprises a touch sensor which 
includes a sensor portion and detects whether the 
sensor portion is touched or not. Upon detecting a 
touch on the touch sensor, the telephone informs a 
telephone exchange that the user has responded to 
the call. The exchange then connects the tele- 
phone to a calling party telephone from which the 

call originated. 

Above and other objects, features and advan- 
tages of the present irivention will become more 
apparent from the following description referring to 
the accompanying drawings in which: 

Fig. 1 is a block diagram showing a mobile 
telephone embodying the present invention: 

Fig. 2 is a flow-chart showing the operation 



of the Fig. 1 telephone; 

Fig. 3 shows a schematic circuit diagram of 
a touch sensor to be used in the Fig. 1 telephone; 
Fig. 4 is a perspective view of a handset on 
s which the touch sensor shown in Fig. 3 is provided: 
Fig. 5 is a schematic circuit diagram of an- 
other touch sensor to be used in the Fig. 1 tele- 
phone; and 

Figs. 6A to 6E are used to show the opera- 
,0 tion of touch sensor 19B shown in Fig. 5. 

In Fig 1. a mobile telephone 10 is shown 
which may be used for a mobile telephone system. 
The mobile telephone 10 may be connected over a 
radio channel to a mobile base station which m turn 
,5 may be connected to a telephone exchange in- 
cluded in a public switching telephone network 
(PSTN). 

The mobile telephone 10 includes an antenna 
1 1 for packing up a radio signal transmitted from 
20 the mobile base station (not shown). The antenna 
1 1 is also used for transmitting a radio signal to the 
mobile base station. The antenna 1 1 is connected 
to both a transmitter 13 and a receiver 14 through 
an antenna duplexer 12. The transmitter 13 re- 
25 ceives a speech, or voice, signal and a control 
signal from a controller 15 through conductor lines 
131 and 132. respectively. The transmitter 13 mod- 
ulates a radio frequency signal with the received 
speech signal and control signal and transmits the 
30 modulated signal to the base station through the 
antenna duplexer 12 and antenna 1 1 . 

The receiver 14 receives a radio frequency 
signal from the base station through the antenna 1 1 
and antenna duplexer 12. The receiver 14 demodu- 
35 lates the received signal to provide the demodu- 
lated speech and control signals to the controller 
15 through conductor lines 141 and 142. respec- 
tively The controller 15 changes the channel fre- 
quencies of transmitters 13 and receiver 14 
40 through a conductor line 151. The controller 15 
may be composed of a commercially available 
microprocessor. The antenna 11. antenna duplexer 
12 transmitter 13 and receiver 14 are well-known 
in the art and thus no further description of them 
45 will be given. 

The mobile telephone 10 further compnses a 
receiver 16, microphone 17 and speaker 13 which 
are coupled to the controller 15. The receiver 16 
and microphone 17 are used for a telephone con- 
so versation. The speaker 18 is used for annunciating 
a call to the user by outputting a ringing tone which 
is generated in the controller 15 in response to an 
alert signal, as will be described later. The receiver 
16 and speaker 18 may be accommodated m an 
earpiece of a handsel. The microphone 17 may be 
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accommodated in a mouthpiece of the handset. 

The telephone 10 Includes a touch-lone panel 
20 for dialing. The panel 20 may include a key pad 
and a display. The telephone also includes a touch 
sensor 19 which detects whether or not the user 
touches the telephone 10 in response to the ringing 
tone, i.e., in response to a call meant for him. By 
using the touch sensor 19, the user can respond to 
the call without resorting to picking up the handset 
or to pressing any key. It is to be noted that the 
user may respond to a call by picking up the 
handset or by pressing a talk start key as in the 
prior art. 

Referring to Rg. 2, the operation of the control- 
ler as shown in Fig. 1 will now be described in 
more detail. In a waiting state (step Si), the con- 
troller 15 causes the transmitter 13 and receiver 14 
to tune to a paging channel over which a calling 
signal is transmitted from the mobile base station. 
The calling signal may include an identification (ID) 
number of the mobile telephone 10. If the tele- 
phone 10 receives the calling signal, viz. the con- 
troller 15 detects the ID number of telephone 10 at 
step S2. the controller 15 transmits a call response 
signal to the base station at step S3. In response to 
reception of the response signal, the base station 
transmits a speech-channel designate signal which 
represents a speech channel designated to the 
telephone for conversation. 

If the controller 15 receives the speech-channel 
designate signal at step S4, the controller 15 pro- 
ceeds to step 55. Otherwise, the controller 15 
returns back to step S2. At step S5, the controller 
15 causes the transmitter 13 and receiver 14 to 
tune to the designated speech channel. On this 
speech channel, the telephone 10 waits at step S6 
for an alert signal which makes the controller 15 
generate a ringing tone, and causes the speaker 18 
to output the ringing tone (see step 87). 

If the controller 15 receives the alert signal, it 
transmits a signaling tone (ST) to the base station 
(also see step S7). The ST informs the base station 
that the telephone 10 is annunciating a call to the 
user. When a talk start key in the touch-tone panel 
is pressed at step 88. the controller 15 moves on 
to step S1 1 at which the ST is stopped. If the talk 
start key is not pressed, step S8 is followed by 
step S9 at which the controller 15 sees if a handset 
is picked up. If the answer is affirmative, the opera- 
tion proceeds to step S11. If it is negative, the 
operation moves on to step S10 at which the 
controller 15 monitors the output of touch sensor 
19. 

If the touch sensor 19 produces a ditectlon 
signal indicating that the user touches the sensor 
19. i.e.. he responds to the call, the controller 15 
goes on to step S11. Otherwise, the operation 
returns back to step S8. In response to the stop- 



page of ST, the mobile base station connects the 
mobile telephone 10 and a calling party for con- 
versation. After step S11. the mobile telephone 
user enters conversation with the calling party (step 

5 812). The operation after step Si 2 is the same as 
usual mobile telephone system and. therefore, 
such operation will be omitted in this specification. 

In Fig. 3. a touch sensor 19A includes a sensor 
portion 191. resistors 192 and 193 and an oper- 

10 ational amplifier 194. The sensor portion 191 is 
composed of conductive thin lines 911 and 912 
which constitute a mesh and may be attached to a 
handset as will be described referring to Fig. 4. 
The resistor 192 is connected between one end of 

15 the line 911 and a terminal 195 to which a high 
voltage source Voo is applied. The resistor 193 is 
connected between one end of the line 912 and a 
non-inverted terminal of amplifier 194. An inverted 
terminal of amplifier 194 is connected to a terminal 

20 196 to which a reference voltage Vref is applied. 
The output of amplifier 194 is provided to the 
controller 15 (Fig. 1). 

The lines 911 and 912 are electrically sepa- 
rated from each other. When the user touches the 

25 sensor portion 191, the lines 911 and 912 are 
electrically connected to each other. As a result, a 
high voltage is applied to the non-inverted terminal 
of amplifier 194 from the terminal 195 through the 
resistor 192 and lines 911 and 912. The high 

30 voltage is set to be higher than the reference 
voltage Vref. Thus, when the user touches the 
sensor portion 191, the amplifier 194 produces a 
high-level signal which is sent to the controller 15 
as a detection signal. Otherwise, the amplifier 194 

35 produces a low-level signal. As mentioned earlier, 
in response to the detection signal, the controller 
15 determines that the user has responded to a 
call and then stops the transmission of the sig- 
naling tone. 

40 In Fig. 4. a handset 40 includes a sensor 

portion 191 attached on part of its surface. The 
handset 40 also includes a touch-tone panel having 
a key pad 41 and a display 42. The handset 40 
further includes an earpiece 44 and mouthpiece 45. 

45 The earpiece may accommodate the receiver 16 
and the speaker 18 (see Fig. l). The mouthpiece 
45 may accommodate the microphone 17 (Fig. 1), 
The handset 40 may electrically be connected to 
the controller through a cord 43. The sensor por- 

50 tion. or mesh. 191 is attached to part of the hand- 
set surface, which part is so selected that the user 
can most conveniently touch thereon. 

The touch sensor portion 191 may be attached 
to any part of a vehicle in which the mobile tele- 

55 phone 10 is installed. For example, the sensor 
portion 191 may be provided on the surface of a 
steering wheel. 

In Fig. 5. another touch sensor 198 is shown 
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which includes an oscillator 501. counter 502 and 
comparator 503. The oscillator 501 includes ^ cas^ 
caded .verters 531 - 53n (n is ^•^e P°s^.ve odd 
integer), sensor portion 511 and ^^'^'^l f ^ f^^^ 
is connected between the input of 'nverter 531 and 
the output of inverter 53n. The sensor portion 511 
ndudis a capactor 51 having ^.o conductive 
nilres la and lb which are connected to ground 
plates la ana u resoectively. If the 

and the input of inverter 531. respecuve y 
'ser .ouches the plate la. the capacitance C of 
cJpacitor 51 increases. The plate la may be pro- 
vfded on tf^e surface of handset 40 as the sensor 
oorton 191 (Figs. 3 and 4). Or the plate la may be 
rSed to a Lering wheel of ^ -Mcle ,n wh-cb 
the telephone is used. The capacitor 51 and re . 
tor 521 constitute a filter whose time constant -s 
determined by the resistance R of resistor 521 and 

rr^Son of the touch sensor ISB w. now 
be described- referring to Figs. 6A - 6E. F.g^ SA 
shows an input waveform applied to the invener 
and Fig 6B. an input waveform applied to the 
fnverter 532 The waveform of Fig. 68 is delayed 
"m fhe waveform of Fig. 6A by At. UKewise, each 
nput waveform is delayed '^om jhe previous 
waveform by At. as shown in Figs. 6C 6D. The 
output (Fig. 6D) of inverter 53n passes the ,iUer 
including the resistor 521 and the capacitor 51. Fig^ 
6E Shows the output waveform of the filter wh,ch 
has a falling time to and a rising t.rne u- Jhese 
tir.es t. and tu are determined by t e Um con- 
stant of the filter and by the threshold levels Vot 
and V..T of inverter 531. 

AS can be seen from Figs. 6A - 6E, the period 
T Of oscillation output is given by 

■ Thus, the oscillation frequency f of oscillator 501 .s 
written as 

f 1 (2nAt + to + W ^^^^ 
The falling and rising times to and l,. are repre- 
sented as follows: 
to -CR in Vot 
ty = -CR in (1 - Vut) 
Then the frequency f will become 
f = , [2nAt ■ CR in Vot (1 " Vut)1 where Vot and 
Vut are smaller than one and thus -CR m Vot d ; 
v"t) is always positive. Therefore, if the capaci- 
tance C is changed, the oscillation frequency f can 
be changed. In other words, if the user touches the 
sensor portion 511. the capacitance C increases 
and thus the frequency f decreases. 

The oscillation frequency f of oscillator 501 .s 
counted by the counter 502. The counted number 
is applied to the comparator 503 through a para.lel 
bus The comparator 503 compares the counted 
number with a reference number applied thereto 
from a terminal 504 through a parallel bus. The 
comparator 503 provides a high-level output to -.he 



controller 15 (Fig. t) when the counted number is 
smaller than the reference number; re., the user 
ouches the sensor portion 511. Otherw.se. he 
comparator 503 provides a low-level output to the 
5 coroner 15. The comparator 503 may be com- 
posed of a device of uPO4063B manufactured and 
marketed by NEC. 



10 Claims 

1 A telephone comprising: 
first means for annunciating a call meant for sa.d 
telephone; 
,5 a touch sensor portion; 

second means for detecting whether sa.d touch 
sensor portion is touched or not and for producing 
a detec'on signal when said touch sensor portion 
is touched; and third means respons.ve to said 
20 detection signal for causing said telephone to re 
sDond to said call. 

2 A telephone as claimed in claim 1. wherein 
said annunciating means comprises means for gen- 
erating a ringing tone and speaker means for out- 

js putting said ringing tone. , o 

3 A telephone as claimed m claim 1 or 2, 
wherein said touch sensor portion comprises two 
conductive thin lines which are «'^ctncally sepa- 
rated from each other and constitute a mesh, one 

30 of said lines being connected to a voltage source^ 
and wherein said second means comprises an 
operational amplifier having a "0"-'"^«^f/"f 
verted input terminal which are connected to the 
other of said lines and to a reference voltage 
„ source, respectively, the output of said amplifier 
being outputted as said detection signal. 

4 A telephone as claimed m claim 3. further 
comprising a handset having a surface, said mesh 
being attached to part of said syrface. 
,0 5. A telephone as claimed in claims 1 to 4. 

further comprising: 

transmitter means coupled to sa.d first and third 
means for transmitting a radio frequency signa 
ITch is modulated with a speech and control 

^etrleans coupled to said first and thi^ 
rrieans for receiving a radio frequency signal wh.ch 
is modulated with a speech and control s.gnaL 

6 A telephone as claimed in claim 5. wherein 
50 said telephone is installed in a vehicle having a 

steering wheel, and wherein said touch sensor por- 
tion is attached to said steering wheel. 

7 A mobile telephone comprising: 
means for detecting a calling signal meant for sa.d 

5s mobile telephone to produce a first detection s.g- 

m^ans responsive to said first detection signal for 
transmitting a response signal; 
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means for receiving a speech-channel designate 
signal designating a speech channel to said naobile 
telephone to produce a received channel designate 
signal; 

means responsive to said received channel des- 
ignate signal for tuning said mobile telephone to 
said speech channel: 

means for receiving an alert signal to produce a 
received alert signal; 

means responsive to said received alert signal for 
producing a ringing tone; 

means responsive to said received alert signal for 
transmitting a signaling tone; 
touch sensor means for producing a touch signal 
when being touched: 

means for detecting said touch signal to produce a 
second detection signal: and 
means responsive to said second detection signal 
for stopping the transmission of said signaling tone. 

a. A telephone comprising: 
first means for detecting a call: 
second means responsive to the output of said first 
means for producing an annunicate signal; 
third means having a sensor portion for producing 
a touch signal when said sensor portion is touched 
on; and 

fourth means responsive to said touch signal for 
responding to said call. 

9. A telephone as claimed in claim 8, further 
comprising a handset having a surface, wherein 
said sensor portion comprises a mesh attached to 
part of said surface. 

10. ^ A telephone as claimed in claim 8 or 9. 
v/herein said telephone is installed in a vehicle 
having a steering wheel, and wherein said sensor 
portion is attached to said steering wheel. 

1 1 . A telephone as claimed in clainn 8. wherein 
said sensor portion comprises first and second 
conductive lines which are electrically separated 
from each other and constitute a mesh, and 
wherein said third means comprises a high voltage 
source connected to said first conductive line and 
an operational amplifier having non-inverted and 
inverted inputs which are connected to said second 
conductive line and to a reference voltage source, 
respectively, for outputting an output as said touch 
signal when a voltage applied to said non-inverted 
input is higher than the voltage of said reference 
voltage source. 

12. An apparatus comprising: 

means for comnnunicating with other parties; 
means connected to said communicating means 
for annunciating a reception of a call; 
touch sensor means for sensing human being's 
touch thereon; and 

means responsive to the output of said touch sen- 
sor means for making said appararus respond to 
said call. 



13. An apparatus as claimed in claim 12. 
wherein said communicating means comprises a 
receiver and a microphone for telephone conversa- 
tion; and a handset for accommodating said re- 

5 ceiver and microphone, and wherein said touch 
sensor means is attached to the surface of said 
handset. 

14. An apparatus as claimed in claim 13. 
wherein said touch sensor means comprises a con- 

10 ductive mesh. 

15. An apparatus as claimed in claim 13 or 14, 
wherein said annunciating means comprises a 
speaker installed in said handset. 

16. An apparatus as claimed in claims 13 to 
75 15, wherein said communicating means further 

comprises transmitter means for transmitting the 
output of said microphone over a radio frequency; 
and receiver means for receiving a radio frequency 
signal and demodulating the received signal to 
20 provide a demodulated signal to said receiver. 

17. An apparatus as claimed in clairh 16, 
wherein said apparatus is installed in a vehicle. 

18. An apparatus as claimed in claim 17. 
wherein said vehicle has a steering wheel, said 

25 touch sensor means being attached to said steer- 
ing wheel. 

19. A method of making a telephone respond 
to a call addressed thereto, comprising the follow- 
ing steps of: 

30 annunciating a reception of said call: 

producing a touch detection signal when a touch 
sensor is touched; and 

responsive to said touch detection signal, making 
said telephone respond to said call. 

35 20. A method as claimed in claim 19, further 

comprising the step of, responsive to said recep- 
tion of said call, transmitting a signaling tone, 
wherein said step of making said telephone re- 
spond to said call comprises the step of stopping 

40 the transmission of said signaling tone. 

21. A method as claimed in claim 19 or 20, 
further comprising the steps of producing a key 
signal when a talk start key is pressed: and respon- 
sive to said key signal, making said telephone 

45 respond to said call. 

22. A method of making a mobile telephone 
respond to a call meant therefor, comprising the 
following steps of: 

detecting a calling signal to produce a first detec- 
50 tion signal; 

responsive to said first detection signal, transmit- 
ting a call response signal; 

receiving a channel designate signal which des- 
ignates a speech channel to said mobile telephone; 
55 responsive to said channel designate signal, tuning 
said mobile telephone to said speech channel; 
receiving an alert signal: 

responsive to the received alert signal, generating 
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a ringing tone; 

responsive to said received alert signal, transnnit- 
ting a signaling tone: 

producing a second detection signal when a touch 
sensor is touched; and 

responsive to said second detection signal, stop- 
ping the transmission of said signaling tone. 

23. A method as claimed in claim 22, further 
comprising the steps of: 

producing a third detection signal when a particular 
key is pressed: and 

responsive to said third detection signal, stopping 
the transmission of said signaling tone. 

24. A method as claimed in claim 23. further 
comprising the step of, responsive to the stoppage 
of transmission of said signaling tone, connecting 
said mobile telephone to a telephone from which 
said call has been made. 

25. A telephone as claimed in claim 1. further 
comprising a handset, wherein said touch sensor 
portion comprises a capacitor having two conduc- 
tive plates one of which is attached to the surface 
of said handset. 

26. A telephone as claimed in claim l. wherein 
said touch sensor portion comprises a capacitor 
having two conductive plates, and wherein said 
second means comprises an oscillator in which 
said capacitor is included; a counter for counting 
the output frequency of said oscillator to produce a 
counted number; and a comparator for comparing 
said counted number with a reference number to 
produce an output as said detection signal. 

27. An apparatus as claimed in claim 1 2, 
wherein said touch sensor means comprises os- 
cillator means including a capacitor which has two 
conductive plates for generating an oscillation sig- 
nal whose frequency is changed by human being's 
touch on one of said two conductive plates; counter 
means for counting the frequency of said oscillation 
signal to produce a counted number: comparator 
means for comparing said counted number with a 
reference number to produce an output as said 
output of said touch sensor means. 

28. An apparatus as claimed in claim 27. fur- 
ther compnsing a handset, wherein one of said 
conductive plates is connected to ground and at- 
tached to the surface of said handset. 
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© Telephone having touch sensor for responding to a call. 



© The telephone includes a touch sensor (19) 
which may be attached on a handset. When the 
telephone (10) receives a call meant therefor, the 
telephone alerts the user to the call by outputting a 
ringing tone through a speaker (18). In response to 
the call, the telephone also transmits a signaling 
tone to a base station which may be connected to 
the telephone over a radio channel and to a public 
switching telephone network. If the user touches on 
the touch sensor (19) in response to the ringing 
tone, the telephone stops the signaling tone and thus 
informs the base station that the user has responded 
to the call. 
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